
May 1995

MINTHORN SPRINGS CREEK SUMMER JUVENILE
RELEASE & ADULT COLLECTION FACILITY
THIS IS INVISIBLE TEXT TO KEEP VERTICAL

ALIGNMENT 

THIS IS INVISIBLE TEXT TO KEEP VERTICAL ALIGNMENT 
THIS IS INVISIBLE TEXT TO KEEP VERTICAL ALIGNMENT 
THIS IS INVISIBLE TEXT TO KEEP VERTICAL ALIGNMENT 
THIS IS INVISIBLE TEXT TO KEEP VERTICAL ALIGNMENT 
THIS IS INVISIBLE TEXT TO KEEP VERTICAL ALIGNMENT 

Annual Report 1994 

DOE/BP-17622-9
 



This report was funded by the Bonneville Power Administration (BPA), U.S. Department of Energy, as
part of BPA’s program to protect, mitigate, and enhance fish and wildlife affected by the development and
operation of hydroelectric facilities on the Columbia River and its tributaries. The views of this report are
the author’s and do not necessarily represent the views of BPA. 

This document should be cited as follows: 
Rowan, Gerald D., Confederated Tribes of the Umatilla Indian Reservation, Minthorn Springs Creek Summer Juvenile
Release & Adult Collection Facility, Annual Report 1994 to Bonneville Power Administration, Portland, OR, Contract
84-BI-17622, Project 83-435, 129 electronic pages  (BPA Report DOE/BP-17622-9)

This report and other BPA Fish and Wildlife Publications are available on the Internet at: 

http://www.efw.bpa.gov/cgi-bin/efw/FW/publications.cgi 

For other information on electronic documents or other printed media, contact or write to: 

Bonneville Power Administration
Environment, Fish and Wildlife Division

P.O. Box 3621
905 N.E. 11th Avenue

Portland, OR 97208-3621 

Please include title, author, and DOE/BP number in the request. 



MINTHORN SPRINGS CREEK SUMMER JUVENILE RELEASE
AND ADULT COLLECTION FACILITY

Annual Report 1994

Prepared by:

Gerald D. Rowan

Confederated Tribes of the Umatilla Indian Reservation
Department of Natural Resources

Fisheries Program

Prepared for:

U.S. Department of Energy
Bonneville Power Administration

Environment, Fish and Wildlife
P. 0. Box 3621

Portland, OR 97208-362 1

Project No. 83-435
Contract No. DE-BI79-84BP  17622

May 1995



ABSTRACT

The Confederated Tribes of the Umatilla Indian Reservation (CTUIR) and Oregon
Department of Fish and Wildlife (ODFW) are cooperating in a joint effort to enhance
steelhead and re-establish salmon runs in the Umatilla River Basin. As an integral part of
this program, Bonifer Pond, Minthorn  Springs and Imeques C-mem-ini-kern acclimation
facilities are operated for acclimation and release of juvenile summer steelhead
(Oncorhvnchus mykiss), fall and spring chinook salmon (0. tshawvtscha) and coho salmon

 kisutch).Minthorn  is also used for holding and spawning summer steelhead, fall
chinook and coho salmon.

In the spring of 1994, juvenile summer steelhead were acclimated at Bonifer
(103,500) and Minthorn  (49,598). At Imeques C-mem-ini-kern, juvenile spring chinook were
acclimated in the spring (839,377) and fall (378,225).

A total of 92 unmarked and 42 marked summer steelhead were collected for
broodstock at Three Mile Dam from October 1, 1993 through May 2, 1994 and held at
Minthorn. Utilizing a 3 x 3 spawning matrix, an estimated 234,432 green eggs were taken
from 48 females. The eggs were transferred to Irrigon Hatchery for incubation and early
rearing. Fingerlings were transferred to Umatilla Hatchery for final rearing and release into
the Umatilla River in 1995. Fall chinook and coho salmon broodstock were not collected
in 1994.

Personnel from the ODFW Eastern Oregon Fish Pathology Laboratory in La Grande
took samples of tissues and reproductive fluids from Umatilla River summer steelhead
broodstock for monitoring and evaluation purposes. Cell culture assays for replicating
agents, including infectious hematopoietic necrosis virus and infectious pancreatic necrosis
virus, on all spawned fish were negative.

Regularly scheduled maintenance of pumps, equipment and facilities was performed
in 1994. Routine facility maintenance work consisted mostly of weed abatement and
maintenance of the electric fence at Bonifer.

Coded-wire tag recovery information was accessed to determine the contribution of
Umatilla River releases to ocean, Columbia River and Umatilla River fisheries. Total
estimated adult survival rates for summer steelhead releases made from 1988 to 1991 have
ranged from 0.04 to 0.97%. Survival rates to the Umatilla River have ranged from 0.03 to
0.72%. Total estimated adult coho survival rates for releases made from 1987 to 1993 have
ranged from 0.16 to 4.49%. Survival rates to the Umatilla River have ranged from 0.02 to
0.99%. Total estimated survival rates (through age-6, preliminary data) for spring chinook
yearlings released in the spring from 1988 to 1991 have ranged from 0.28 to 0.95%. Survival
rates to the Umatilla River have ranged from 0.24 to 0.77%. The total estimated adult
survival rates for spring chinook released in the fall of 1988 and 1989 have ranged from 0.08
to 0.10% while escapement to the Umatilla River has ranged from 0.05 to 0.08%. Total
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cstimatcd survival rates (through age-7, preliminary data) for fall chinook yearling releases
made from 1983 to 1988 have ranged from 0.08 to 3.23%. Umatilla River survival rates
have ranged from 0.00 to 0.89%. Total estimated survival rates (through age-7, preliminary
data) for fall chinook subyearling spring releases made from 1982 to 1988 have ranged from
0.07 to 0.87%. Umatilla  River survival rates have ranged from 0.00 to 0.02%. The total
cstimatcd adult survival rates for fall chinook subyearlings released in the fall of 1985 and
1988 have ranged from 0.43 to 0.67%. Escapement to the Umatilla River has ranged from
less than 0.01 to 0.07%.

The progress of outmigration for juvenile releases was monitored at the Westland
<‘anal fish trapping facility by CTUIR and ODFW personnel. The majority of the juveniles
migrated downstream by the end of May.
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INTRODUCTION

Background

The Umatilla River Basin historically supported large runs of anadromous salmonids,
including summer steelhead (Oncorhvnchus mykiss), fall and spring chinook salmon (0.
tshawytscha) and coho salmon (0. kisutch). The runs of chinook and coho salmon were
essentially eliminated in the early 1900’s. The losses have generally been attributed to the
development of hydroelectric dams and to forestry, agriculture and irrigation practices. The
single indigenous naturally spawning anadromous stock left in the Umatilla River Basin is
a run of approximately 1,000 to 3,000 summer steelhead (Figure 1). This steelhead run was
supplemented with stocks from Washington (Skamania) and Idaho (Oxbow) from 1967
through 1970 (Table 1). Fish of Umatilla River origin were used in 1975 and from 1981 to
the present. Run composition has varied from 6.7% hatchery fish in 1987-88 (the first
season that fin-clipped fish were differentiated), to 34.8% in the 1990-91 season. The
natural run in 1990-91 however, was one of the lowest on record. Returns of hatchery
steelhead have ranged from 166 adults in 1987-88 to 616 adults in 1992-93 (Figure 1). Runs
of coho and chinook salmon have been rebuilt using various stocks (Tables 2, 3 and 4).

A comprehensive plan developed by the Confederated Tribes of the Umatilla Indian
Reservation (CTUIR) and Oregon Department of Fish and Wildlife (ODFW) was
implemented to enhance steelhead and re-establish salmon runs in the Umatilla River Basin.
As an integral part of this program, Bonifer Pond, Minthom Springs and Imeques C-mem-
ini-kem acclimation facilities were constructed on the Umatilla Indian Reservation. The
facilities were constructed and are operated under the Fish and Wildlife Program of the
Northwest Power Planning Council, and are funded by Bonneville Power Administration
(BPA).

Facility Descriptions  and Operations

The Bonifer Pond Facility (Bonifer) is located adjacent to Meacham Creek at
rivermile (RM) 2 (Figure 2). The pond spills into Boston Canyon Creek which flows
approximately 20 yards before entering Meacham Creek. Meacham Creek flows into the
Umatilla River at RM 79. The facility consists of a 1.75acre earthen pond and concrete
outlet water control structure which also functions as a fish trap. The pond holds
approximately 4.5 acre-feet of water and is fed by three springs that originate from l/8 to
l/2 mile away. Operations began in 1984.

The Minthorn  Springs Facility (Minthorn) is located approximately four miles east
of Mission, Oregon (Figure 2). The facility is located on Minthorn  Springs Creek which is
formed from the inflow of several springheads located immediately south of the Umatilla
River. The creek is approximately one mile long, with the facility located near the mouth
at Umatilla RM 63.8. The facility includes two concrete raceways (120 x 12 feet), pump
station, and concrete outlet water control structure which also functions as a fish trap and
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Figure 1. Returns of wild and hatchery summer steelhead to Three Mile Dam on the
Umatilla River, 1972-1994 (Return numbers from the fall of 1972 to the
spring of 1987 are estimates. while return numbers beginning in the fall of
1987 are from actual counts).

summer steelhead broodstock holding area. Water through the brood holding area is
supplied by gravity. Water supply to the raceways is pumped from the creek. Water depth
is usually held at three feet with a single-pass water pumping rare of 800 gallons per minute
through each raceway. Two valves control th e effluent water to allow for either recycling
of flows into the intake pond or discharge downstream of the intake and adult holding area.
Minthorn was completed in 1985 and first operated in 1986.

The lmeques C-mem-ini-kern Facility is located on the upper Cmatilla River at RM
79.5. The facility includes a concrete water intake structure with automatic screen cleaner,
concrete water headbox/distribution system, four concrete acclimation ponds (approximately
13,000 cubic feet each) and concrete water outlet and fish release structures. Water is
supplied by gravity flow (approximately 1,600 gpm per pond). Imeques C-mem-ini-kern was
completed and began operations in 1994.



Table 1. Hatchery releases of summer steelhead in the Umatilla River..~--

Year of
Release- Hatchery

No.
Released No/Ib. Stock

1967 Gnat Creek 109,805 75.0
1967 Oak Springs 238,020 117.0
1967 Wallowa 142,240 240.0
1968 Gnat Creek 23,100 66.0
1968 Gnat Creek 150,000 Eggs
1969 Oak Springs 174,341 145.0
1970 Carson 23,400 9.0
1970 Carson 16,089 8.0
1975 Wizard  Falls 11,094 9.0
1981 Oak Springs 17,558 6.0-9.0
1981 Oak Springs 9,400 145.0
1982 Oak Springs 59,494 7.0-8.0
1982 Oak Springs 67,940 124.0
1983 Oak Springs 60,500 11 .o
1983 Oak Springs 52,700 62.0
1984 Oak Springs 57,939 6.5
1984 Oak Springs 22,000 135.0
1985 Oak Springs 53,850 7.0
1985 Oak Springs 39,134 150.0
1986 Oak Springs 54,137 8.4
1987 Oak Springs 1,485 5.5
1988 Oak Springs 95,290 6.5-10.3
1988 Oak Springs 10,033 57.5
1988 lrrigon 24,618 3200.0
1989 Oak Springs 29,852 6.6
1989 Oak Springs 29.586 5.6
1989 Oak Springs 22,274 5.5
1990 Oak Springs 29,522 7.7
1990 Oak Springs 30,225 5.9
1990 Oak Springs 29,446 5.5
1991 Oak Springs 30,221 6.2
1991 Oak Springs 29,325 8.7
1991 Oak Springs 12,389 7.5
1991 Oak Springs 3,998 12.5
1992 Umatilia 19,977 5.8
1992 Umatilla 47,458 5.8
1992 Umatilla 64,550 5.0
1992 Umatilla 67,419 5.5
1992 Umatilla 5,443 5.8
1993 Umatilb 44,824 4.5
1993 Umatilla 47,979 5.6
1993 Umatilia 65,465 6.1
1994 Umatilb 51,403 4.9
1994 Umatilb 49,598 5.1
1994 Umatilla 52,097 5.2
1994 Umatilla 1,732 5.7

Skamania
Idaho (Oxbow)
Idaho (Oxbow)
Skamania
Skamania
Skamania
Skamania
Skamania
Umatilla River
Umatilla River
Umatilh River
Umatilla River
Umatilb River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilh River
Umatilla River
Umatilia River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilb River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilh River
Umatilla River
Umatilb River
Umatilla River
Umatilla River
Umatilla River
Umatilia River
Umatilh River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilla River
Umatilb River

Revised: 6-9-94 File Name: C:\123R3\DATA\HISTSSR
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Table 2. Hatchery releases of fall chinook salmon In the Umatilla Rlver.~. _ ..-. -- - --- --

Year of No.
Release Hatchery Released No./Ib. Stock- - -

1982 Bonneville
1982 Bonneville
1983 Bonneville
1984 Bonneville
1984 Bonneville
1985 Bonneville
1985 Bonneville
1985 Bonneville
1986 lrrigon
1986 lrrigon
1986 lrrigon
1986 lrrlgon
1987 lrrigon
1987 Bonneville
1987 Bonneville
1987 lrrigon
1988 lrrigon
1988 lrrigon
1 988 lrrigon
1988 lrrigon
1988 Bonnevllle
1988 Bonneville
1989 Bonneville
1989 lrrlgon
1989 lrrigon
1990 Bonneville
1990 Bonneville
1990 lrrigon
1990 lrrigon
1990 lrrigon
1991 Bonneville
1991 lrrigon
1991 lrrigon
1991 lrrigon
1991 lrrigon
1991 Irrigon
1992 Bonneville
1992 Bonneville
1992 Umatilla
1992 Umatilla
1992 Irrigon
1992 lrrlgon
1993 Bonneville
1993 Umatilla
1993 Umatilla
1994 Bonneville
1994 Umatilla
1994 Umatilla

978,336 79.0
2,828,835 92.0

100.564 5.9
228,412 8.6
966,250 85.1

3,223,172 92.3
198,162 7.8
51,000 16.2
91,036 5.0

115,779 4.7
2,029,602 86.0

35,574 11.6
1.476.830 60.4

109,143 8.1
102,363 8.6

2,000 20.0
1,886,757 68.3
1,429.250 93.1

14,408 9.8
79,681 8.6
99,550 10.2

100,791 8.8
217,443 8.6

2,393.710 66.6
156,957 10.9-11.1
255,614 8.2

2,425,681 87.5
629,800 82.4

71.864 9.2
76,646 8.8

194,847 7.8
3.091.214 81.8

2,774 194.0
7,688 80.0

79,672 80.5
74,865 86.0

122.639 7.7
97,801 7.6

2.678.343 55.2-  70.6
2,670 112.0

504.369 53.4
5.167 62.8

134,837 9.1
2,629.917 62.7

29.681 95.5 142.0
283,453 8.5- 10.4

2,843.212 65.2
22,174 85.0-  171 .O

Tule
Tule
Bonneville URB
Bonneville URB
Bonneville URB
Bonneville URB
Bonneville URB
Bonneville  URB
Bonneville URB
Bonneville URB
Bonneville URB
Bonneville URB
Priest Rapids URB
Bonneville URB
Bonneville URB
Priest Rapids URB
Priest Rapids URB
Bonneville URB
Priest Rapids URB
Priest Rapids URB
Bonneville URB
Bonneville URB
Bonneville URB
Priest  Rapids URB
Priest Rapids URB
Bonneville URB
Bonneville URB
Prlest Rapids URB
Bonneville URB
Bonneville URB
Upriver Brights
Upriver Brights
Upriver Brights
Upriver Brights
Upriver Brights
Upriver Brights
Uprtver Brights
Upriver Brights
Upriver Brights
Upriver Brights
Umatilla River
Umatilla River
Upriver Brights
UprIver Brights /a
Upriver Brights /a
Upriver Brights
Upriver Brights /a
Upriver Brights /a

Revised: 6/9/94 File Name: C:\123R3\DATA\HlSTFCR

/a Bonneville and Umatilla River stock.
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Table 3. Hatchery releases of spring chinook salmon in the Umatilla River.

Year of
Release Hatchery

No.
Released No./Ib. Stock

1986 Carson 99,970 22.8
1986 lrrigon 300,438 87.0
1986 lrrigon 75,000 15.0
1987 Carson 99,897 10.4
1987 oxbow 169,100 199.0
1988 Bonneville 1,196 21.4
1988 Carson 99,895 20.6
1988 Bonneville 297,377 8.3- 10.3
1988 Bonneville 75,767 11.1
1989 Bonneville 160,917 10.6
1989 Bonneville 164,603 12.0
1990 Carson 99,775 18.6
1990 Bonneville 231,772 9.0-9.6
1990 Bonneville 80,438 11.5
1990 Bonneville 77,998 13.4
1991 Carson 90,796 20.6
1991 Carson 5,937 16.9
1991 Bonneville 100,505 10.1
1991 Bonneville 96,152 11.8
1991 Bonneville 81,144 16.5
1991 Bonneville 78.480 16.8
1992 Carson 90,982 18.7
1992 Carson 5,272 18.7
1992 Bonneville 109,101 9.2
1992 Bonneville 98,928 8.5
1992 Umatilla 955,752 35.4
1992 lrrigon 294,458 32.5
1992 Bonneville 132,929 11.5
1992 Umatilla 101,416 19.4
1993 Bonneville 186,948 14.5
1993 Umatilla 208,782 8.3
1993 Carson 85,134 20.3
1993 Carson 10,952 20.0-20.5
1993 Umatilla 667,367 27.6
1993 Umatilla 460,809 19.9
1994 Umatilla 205,143 8.4
1994 Bonneville 152,854 11.5
1994 Bonneville 252,248 12.3
1994 Umatilla 8,890 8.1-8.3
1994 Umatilla 839,377 30.4
1994 Umatilla 378,225 8.7

Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson /a
Carson /a
Carson
Carson
Carson
Carson
Carson /a
Carson /a
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson

Revised: 12-13-94 File Name: C:\123R3\DATA\HISTSCR

/a Carson via Lookingglass stock.
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Table 4. Hatchery releases of coho salmon in the Umatilla River.

Year of No.
Release Hatchery Released

1966

1967

1967
1968

1969
1987
1988
1989
1989
1990
1990
1991
1991
1991
1991
1991
1992
1992
1993
1993
1994
1994

Little White
Salmon

Little White
Salmon

Cascade
Little White

Salmon
Carson
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade

- ---
Revised: 6-9-94

No./Ib. stock

1312.0 Little White Salmon

1087.0 Little White Salmon

500,000
750,000

Eggs
Eggs

Tanner Creek
Little White Salmon

200,040 23.0 Little White Salmon
948,549 13.5-14.0 Tanner Creek
996,433 16.6 Tanner Creek
753,637 15.3-19.7 Tanner Creek
233,269 17.2-19.1 Tanner Creek
796,842 14.7 Tanner Creek
192,086 11.2-13.5 Tanner Creek
152,974 15.4 Tanner Creek
228,293 16.5 Tanner Creek
221,385 16.6 Tanner Creek
143,054 16.4 Tanner Creek
209,923 17.1 Tanner Creek
489,165 15.7 Tanner Creek
472,221 15.5 Tanner Creek
437,884 17.5 Tanner Creek
454,794 17.6 Tanner Creek
465,883 17.1 Tanner Creek
418,222 18.1 Tanner Creek

File Name: C:\123R3\DATA\HISTSCR
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Figure 2. Confederated Tribes of the Umatilla Indian Reservation  and Bonifer,  Minthorn
and Imeques C-mem-ini-kern Acclimation Facilities.



The facilities are operated by CTUIR in cooperation with ODFW. Bonifer,
Minthorn and Imeques C-mem-ini-kern Acclimation Facilities are operated for acclimation
and release of juvenile salmon and steelhead and Minthorn  is also used for holding and
spawning summer steelhead, fall chinook and coho salmon. The main goal of acclimation
is to reduce stress from trucking prior to release and improve imprinting of juvenile
salmonids in the Umatilla River. Juveniles are transported to the acclimation facilities
primarily from Umatilla and Bonneville Hatcheries. This report details activities associated
with operation, maintenance and evaluation of the Bonifer, Minthorn  and Imeques C-mem-
ini-kem Acclimation Facilities in 1994.

Project Objectives

The following project objectives for 1994 are part of overall objectives to operate,
maintain and evaluate the acclimation facilities:

Objective 1: Hold groups of juvenile salmonids at Bonifet-, Minthorn  and Imeques
C-mem-ini-kern Acclimation Facilities prior to release into the
Umatilla River.

Task 1.1: Hold juvenile salmon and steelhead in facilities prior to release into
the Umatilla River.

Task 1.2: Monitor temperature and dissolved oxygen daily during acclimation.

Objective 2: Provide summer steelhead, fall chinook and coho salmon eggs to
ODFW for rearing and later release into the Umatilla River.

Task 2.1: Collect, transport, hold and spawn summer steelhead, fall chinook and
coho salmon.

Objective 3: Maintain the facilities in good working order.

Task 3.1: Repair, maintain and service electrical and mechanical equipment,
ponds, pumps, water supply systems, screens, fencing, fishways, buildings
and grounds.

Objective 4: Determine the benefits of acclimating salmon and steelhead at Bonifer
and Minthorn and return rates for fish acclimated at lmeques C-mem-
ini-kem.

Subobjective 4.1: Determine contribution of adults to ocean and Columbia River
fisheries and survival to the Umatilla River for all acclimated
and control releases.
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Task 4.1.1: Collect snouts and physical data from coded-wire tagged fish and
deliver snouts to ODFW for retrieval and decoding.

Task 4.1.2: Determine contribution of adults to ocean and in-river fisheries
by collecting and organizing data from appropriate sources and
by calculating expansion factors based on marked to unmarked
ratios.

Task 4.1.3: Determine adult survivals to the Umatilla River for. all
acclimated and control groups.

Subobjective 4.2: Monitor outmigration characteristics of fish captured at lower
Umatilla River fish traps.

Task 4.2.1: Cooperate in operation of Westland and/or Three Mile Dam
juvenile salmonid traps during outmigration periods to collect
species compositon, numbers of fish trapped and marks.

Task 4.2.2: Compare information collected at the traps with pre-release data
to give an indication of outmigration timing.

Objective 5: Disseminate information associated with the completion of above tasks.

Task 5.1: Write and submit an Annual Report to BPA summarizing operation,
maintenance and evaluation of the juvenile acclimation and adult
holding and spawning facilities.

Objective 6: Participate in planning process for new Umatilla Hatchery satellite
facilities.

Task 6.1: Review and comment on engineering designs and follow up with
engineer as necessary during planning and construction of Umatilla
Hatchery satellite facilities located in the Umatilia and Walla Walla
River Basins.

9



Objective 1: Juvenile Acclimation

Task 1.1: Juvenile Holding

Juvenile spring chinook salmon and summer steelhead were transported from
Umatilla Hatchery to the acclimation facilities using 3,000 and 5,000 gallon fish liberation
trucks. The fish were fed Biomoist Feed (Bioproducts Inc., Warrenton, Oregon) twice each
day at a rate of approximately 1% body weight per day (BWD). Mortalities were removed
daily at all facilities. Transfer mortality was defined as all fish that died within five days of
the last transfer date. ODFW pathology personnel were available to address specific disease
problems.

The total number of fish at release was estimated using ODFW Fish Liberation
Reports and acclimation mortality records. The number of fish reported as tagged was
estimated using ODFW Coded-Wire Tagging Operation Summaries, hatchery and
acclimation facility mortality records and tag retention sampling prior to release.

ODFW personnel sampled the fish prior to release for weight, fork length and
dcscaling. Partial descaling was defined as loss of greater than 3.0% and less than 16.0%
of the scales on at least one side of the fish. Severe descaling was defined as loss of greater
than 16.0% of the scales on at least one side.

Task 1.2: Water Quality Monitoring

Temperature and dissolved oxygen (D.O.) measurements taken at the facilities during
acclimation are reported in association with each particular acclimation. Temperatures were
recorded hourly by automatic digital temperature recorders (Ryan TempMentors).
Dissolved oxygen measurements were taken with a Hach portable D.O. meter.

Objective 2: Summer Steelhead, Fall Chinook and Coho Salmon Spawning

Task 2.1: Adult Collection, Holding and Spawning

Collection. Holding and Spawning of Summer Steelhead

Summer steelhead were collected for broodstock through the cooperative efforts of
CTUIR and ODFW. Fish were collected in the adult trap at Three Mile Darn, located
approximately four miles upstream from the mouth of the Umatilla River, during the period
October 1, 1993 through May 2, 1994. The fish were transported to Minthorn  by CTUIR
and ODFW Trap and Haul personnel using 370 or 3,000 gallon fish liberation units.
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To help maintain the genetic integrity of the hatchery population, the first priority
for broodstock was to collect unmarked fish at a male to female ratio of 1:l and at a rate
of 10% of the total unmarked run by month. Coded-wire tagged hatchery fish (adipose and
left ventral clipped) were also collected to ensure meeting the broodstock goal of 106 adults
(227,000 eggs). The collection rate for coded-wire tagged fish was one coded-wire tagged
fish for every two wild fish collected and a male to female ratio of 1:l. One hatchery
female (adipose clipped only) captured at Minthorn  in March was mistakenly removed from
the trap and placed in with the broodstock.

To evaluate adult return time versus spawn time and to ensure that a representative
cross-section of the population was spawned, broodstock were differentially marked during
each month in which they were collected. A single hole paper punch was used to punch
one, two or three holes in either the right, left or both opercles of the fish.

Beginning in early February, 1994, broodstock were treated twice per week with
formalin  (Paracide-F, Argent Chemical Laboratories) at 1:6,000  for one hour to help control
fungus. After spawning began, treatments were increased to three times per week through
the end of the spawning season. Fish were not treated during periods of high flow and
turbidity.

Beginning on April 6, 1994, broodstock were sorted weekly to determine maturation.
Ripe fish were spawned by CTUIR and Umatilla and Irrigon Hatchery personnel using
standard hatchery practices. A 3 x 3 spawning matrix was utilized whenever possible. Eggs
from each family group were water hardened in iodophor (Argentyne, Argent Chemical
Laboratories) at 75 ppm for one hour and transferred to Irrigon Hatchery for incubation
and early rearing. Fingerlings were transported to Umatilla Hatchery for final rearing and
later release into the Umatilla River.

After the spawning season was completed, all remaining fish were sacrificed. Fork
and MEHP lengths were taken on prespawn mortalities, spawned fish and excess sacrificed
fish. MEHP length was defined as the distance from the middle of the eye to the end of
the hypural plate. Weights’ were recorded, except on four days when the scale was not
working. Fin marks and opercle marks were recorded on all fish and snouts were collected
from all coded-wire tagged fish. Scale samples were also collected from both hatchery and
unmarked fish.

Adult Returns to Minthorn

An adult V-trap was placed in the outlet water control structure at Minthorn in
October, 1993, and was in operation through May, 1994. The trap was monitored daily and
all adult returns were removed and marks and sex were recorded. The fish were then

t Weights on spawned fish were taken after spawning.
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released into Minthorn Springs Creek. Adults trapped at Minthorn  were not used for
broodstock.

Adult Returns to Bonifer

An adult V-trap was placed in the outlet water control structure at Bonifer in
October, 1993, and was in operation through June, 1994. The trap was monitored daily and
all adult returns were removed and marks and sex were recorded. The fish were then
released into Meacham Creek adjacent to the facility. Adults trapped at Bonifer were also
not used for broodstock.

Disease Sampling of Summer Steelhead Broodstock

All spawned adult steelhead were sampled for the presence of selected pathogens by
ODFW Northeast Oregon Fish Pathology Laboratory (NOFPL) in La Grande for
monitoring and evaluation purposes as part of the Umatilla Hatchery Fish Health
Monitoring Program. All 96 spawned fish were sampled for replicating viral agents.
Reproductive fluid (ovarian fluid from females or milt from males), pyloric caeca, kidney
and spleen were sampled for infectious hematopoietic necrosis virus (IHNV) and infectious
pancreatic necrosis virus (IPNV). Kidney samples from all fish killed for spawning were also
examined for bacterial kidney disease (BKD).

Sixteen steelhead prespawn mortalities were also sampled. Kidney samples were
taken to test for BKD and samples of the lower intestine were examined for Ceratomvxa
Shasta.

Collection. Holding and Spawning of Fall Chinook and Coho Salmon

Fall chinook and coho salmon broodstock were not collected. Oregon Department
of Fish and Wildlife hatcheries supplied all 1994 broodstock egg needs for the Umatilla
River program.

Objective 3: Facility Maintenance

Task 3.1: Facility Maintenance and Repair

Maintenance, repair and service of electrical and mechanical equipment, ponds,
pumps, water supply systems, screens, fencing, fishways, buildings and grounds was
performed. Other maintenance was conducted as necessary.
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Objective 4: Acclimation Evaluation

Subojcctive 4.1: Adult Survival and Contribution

Task 4.1.1: Snout and Data Collection

Snouts and associated biological data from coded-wire tagged salmonids were
collected at Three Mile Dam and Minthorn. Snouts were also collected from Umatilla
River creel and spawning ground surveys conducted through other CTUIR and ODFW
programs. Snouts were sent to ODFW for tag removal and decoding.

Task 4.1.2 and 4.1.3: Coded-Wire Tag Analysis

Acclimation Research

A research program was initiated in 1987 to determine the effects of acclimation on
juvenile salmon and summer steelhead releases in the Umatilla River Basin. Control (non-
acclimated) groups were released instream  concurrent with test (acclimated) groups to
compare survival differences. The last experiment was conducted in 1992 and adults from
these releases are expected to return to the Umatilla River through 1995.

Adult Survival and Umatilla River Returns

Data was accessed to compile adult survival and return information for all groups of
coded-wire tagged fish released in the Umatilla River. Coded-wire tagged recoveries from
1983 through 1994 were retrieved from the Pacific States Marine Fisheries Commission
(Ken Johnson, Regional Mark Processing Center). Additional Oregon and Washington
freshwater recoveries from 1994 were obtained from ODFW (Pat Frazier) and the
Washington Department of Fish and Wildlife (Susan Markey). Some data are incomplete
and should be considered as such. When no expanded coded-wire tagged recovery number
was available, the observed number was used.

Expanded estimates of all recoveries in the ocean, Columbia River and Umatilla
River are calculat ed. All age groups are used in the expansion estimates2.  In instances
where untagged fish were not treated the same as tagged fish (e.g. untagged fish were reared
at a different hatchery or were released at a different age than the tagged fish), these fish
were not used in calculating expansions. Detailed information on recoveries is presented
in Appendices A, B, C and D.

2 Subjacks were not included in estimates of fall chinook straying but are included in
survival and contribution estimates.
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Exploitation rates were calculated for all representative release groups. Total
exploitation  rate is defined as all harvest and is divided into ocean commercial, Columbia
Kivcr gillnet, ocean and freshwater sport, and ceremonial and subsistence treaty catches.
Individual exploitation rates are calculated as a percent of the total exploitation rate.

Subojective 4.2: Juvenile Outmigration  Monitoring

Task 4.2.1 and 4.2.2: Outmigration  Data  Collection  and Analysis

Juvenile salmonids were collected at the Westland Canal trapping facility (RM 27)
from May 2 to May 19 and from May 30 to August 4, 1994. The trap is approximately 36.8,
52. .5 and 54.0 rivermiles downstream from Minthorn, Imeques C-mem-ini-kern and Bonifer, 
respectively and is operated by CTUIR and ODFW Trap and Haul personnel.

Juveniles were hauled to the mouth of the Umatilla River on 49 days during this
period. The fish were loaded into 370 and 3.000 gallon fish liberation units and total
pounds loaded was estimated by water displacement. On nine occasions, weight samples
were taken using standard hatchery practices to estimate the average size of the fish. The
number of fish loaded was then calculated by multiplying the number of fish per pound by
the number of pounds loaded. Species and fin marks were recorded on all fish sampled and
lengths were recorded on a portion of them. Unclipped juvenile chinook salmon were
passed through a tag detector to try and distinguish naturally produced juveniles from
unmarked,  body tagged hatchery fish. Data was compared to pre-release data to give an
indication of outmigration timing.

Objective 5: Information Dissemination

Task 5.1: Annual Report

Data and information associated with the above tasks was compiled and this annual
report, summarizing operation, maintenance and evaluation of the juvenile acclimation and
adult holding and spawning facilities, was written and submitted to BPA for dissemination.

0bjectivc 6: Umatilla  Satellite Facilities  Planning

Task 6.1: Planning  Activities Participation

Meetings with CTUIR,  BPA, ODFW and engineering and architectural firms were
held to discuss designs for new Umatilla Hatchery satellite facilities scheduled for
completion in the Umatilla and Walla Walla River Basins.
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RESULTS AND DISCUSSION

Objective 1: Juvenile Acclimation

Task 1.1 and 1.2: Juvenile Holding and Water Quality Monitoring

Acclimation and Release of Juvenile Salmonids

Fall chinook salmon have been released in the Umatilla River every year since 1982
and from acclimation facilities from 1983 to 1991 (Table 5). The 1982 release was from
Spring Creek tule stock (Table 2). Since then, all releases have been of upriver bright stock.
Spring chinook salmon from Carson stock have been released since 1986 and from
acclimation facilities from 1986 to 1992 and in 1994 (Tables 3 and 5). Summer steelhead
of Skamania and Oxbow stocks were released from 1967 through 1970 (Table 1). In 1975,
one release of Umatilla stock steelhead occurred and fish releases every year since 1981
have been from this stock. Summer steelhead have been released from acclimation facilities
since 1984 (Table 6). Coho salmon have been released since 1987, and a portion have been
acclimated when facilities and fish were available (Tables 4 and 6).

Three groups of acclimated summer steelhead (153,098 fish) and two groups of
acclimated spring chinook (1,217,602 fish) were among the 6,024,511  salmon and steelhead
released into the Umatilla River in 1994 (Table 7). No releases of non-acclimated summer
steelhead occurred in 1994, except for 1,732 fish released as part of an ODFW fish passage
study. No fall chinook or coho salmon were acclimated in 1994.

Acclimation at Minthorn

Summer steelhead

A group of 49,598 summer steelhead was acclimated at Minthorn  for 28 days and
released on April 14, 1994, at 5.1/lb. (Table 7). Included were 19,917 coded-wire tagged
(adipose and left ventral clipped) fish (Appendix G) and 29,681 adipose clipped only fish.
They were fed 0.94% BWD and total mortality was 2.35% (Table 8). Following release, fish
congregated at the end of the outlet channel and an estimated 1,046 fish (87.6% of the total
mortality) died as a result of suffocation. The mean temperature and D.O. during
acclimation was 8.1 degrees C and 7.4 mg/l, respectively (Table 8).

The average length was 198 mm (Table 9). The length frequency distribution for this
group of fish is shown in Figure 3. An estimated 49.8% of the fish were considered partially
descaled at release and 1.4% were considered severely descaled (Table 9).
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Table 5. Juvenile fall and spring chinook salmon releases in the Umatilla River Basin (1982-  1994). [1]

Area

Year

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

Lower
umatilla

Fall Chinook Spring  Chinook

Upper Lower Upper Imeques
Umatilla Bonifer Minthom U matilla Umatilla Bonifer C-mem-ini-kem

II
I
I
I
I
I
I

I
I

I

i
I

I
I

I

t

I
I
I

I

t

I

I

f
I

I

f
I
I

3.807.171

(sy) (2)
0

966,250
(sy) [3]

X223.172
(sy) [3]

2,029,602
(sy) [ 3 ]

1.476 ,830
(sy)[5]

3,316,007
(sy) [5&7]
2,393,710

(sy)
0

10.462

[1 1](sy)

7.837
[11] ( s y )

29.691

[14](sy)

22.174
 [14](sy)

0

80.564
(y)

175,104

(y)
80.507

(y)

0

0

79.681
(sy) [8]

285,575

[6]
255.814

(y)
X132.127

(sy)  [10]
194,847

(y)
3,168,079

(sy)
220.440

(y)
3,182,712
[13] (sy)

2.629.917

(sy)
134,837

(y)
2,843,212

(sy)
283.453

(y)

0

20,000
(y)

53.308
(y)

137.655

(y)
51 .ooo
(sy) [4]

115.779

(y)

102,363
(y)

99,550
(y)
0

0

I
I

0 1

0 I
I

0 (
I

0 I
I
I
I

91,036 [
(y) I

35,574 [
(sy)[4] I

1 1 1 . 1 4 3  [

[6] I
1 1 5 . 1 9 9  [

[6] I
7 8 . 8 2 5  [
(sy) [6] I
71,864 I
(sy) [8] I

I
I

7 0 . 6 7 2  

(sy) I
I
I

0 I
I
I
I

0 I
I
I
I
I
I
I
I

0 0

0

0

0

0 300,438

(sy)
98.970

0

156.312

(y)[7]
0

(y)
75.000

[4]
99,897

(y)
107.427

99.775
(y)

169,100
(sy)

210,496

[9]
164.786

[9]
1 CU.425

[9]

[9]
160,734

[9]
194,783

[ 9 ]

5 ,937 265,428 181,649
[11] (y) [9] [9]

5 2 7 2  1.674.465 100.101
[11] (y) [12] (y)

10.952
[14] (y)

8,890

[14](Y)

400.064

(y)
1.128.176

[12]
610.245

(y)

0

0

0

0

0

1.217.602
(15)

I I
Revised 11-30-94 File Name: C:\l23R3\DATA\REL8294

[1] y =  yearl ing releases; sy =  subyearling releases
[2] Releases in 1982 were  Tule stock; all others have been  upriver brights
[3] Released below Threemile Dam to avoid loss in irrigation diversions.
[4] Acclimated during the summer and released in the fall
[5] Released at Steelhead Park near Hermiston
[6] includes yearling  spring  and subyearling fall releases
[7]  Released below Westland Dam
[8] Released in the fall
[9] includes yearling  spring  and  fall releases.
[10] lncludes subyearling spring and fall releases

[11]1  passage evaluation releases at Threemile Dam
[12] Includes  yearling spring and fall releases and subyearling spring releases
[13]  Released at Barnhart (Rm 42. 5).
[14] Passage  evaluation releases.
[15]  Includes subyearling spring and yearling fall releases
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Table6.  Juvenile steelhead  and coho  salmon releases in the Umatilla River  Basin (1961-1994) [ 1 ] .

Species Summer Steethead Coho

Area
Lower

 Umatilla
Upper

 U       matilla otn Bonifer
Lower

 U  matilla
Upper

 U  matilla Minthorn

Year

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

I
II
I
I

I

I
I
I
I
I
I

I

I
I
I

I

I
I

I
I

I

I
I

0

0

0

0

0

0

0

33,984

(y )  [ 3 ]
0

0

3 . 9 9 8

[7] (y)
5.443
[7]  (y)

0

1.732
[7] (y)

17.556
(y)

9.400
(sy)

59.494
(y)

67.940
(sy)

60,500
(Y)

52.700
(sy)

0

0

0

1.465
(Y) [2]

40.790
[4&5]

29.586
(Y)

29,446
(Y)

29.325
(Y)

131.969
(Y)

0

0

0

0

0

0

0

0

30.549
(Y)

29.652
(Y)

0

0

47,456
(Y)

47.979
(Y)

49.598
(Y)

0 I
I
I

0 I
I
I

0 I

I
I

57 .939  I
(Y)  I

22,000 I
(sy) I

53.850  I
(Y) I

3 9 . 1 3 4  I
(sy) I

5 4 . 1 3 7  I
(Y)  I

0 I
I

0 I
I

2 2 . 2 7 4  1
(Y) I

5 9 , 7 4 7  1
(Y)  I

4 2 . 6 1 0  I
(Y)  I

1 9 . 9 7 7  I
(Y) I

1 1 0 2 6 9  I
(Y)  I

1 0 3 . 5 0 0  I
(y) I

I

0

0

0

0

0

0

786.660
(y) [3]

996.433
(y) [3]

0

202.315
[6] (y)

0

0

437.664
[6] (y)

416.222
[6] (y)

0

0

0

0

0

0

0

0

629.607
(Y)

654.209
(Y)

802.655
(Y)

961.366
(Y)

454,794
(Y)

465.663
(Y)

0

0

0

0

0

0

161.669
(Y)

0

157.299
(Y)

132.404
(Y)

162.974
(Y)

0

0

I I
Revised 8- 12 -94 File Name: C:\123R3\DATA\REL8194

[1] y = yearling releases; sy = subyearling releases
[2] Small  release due to IHN & IPN problems in eggs
[3] f ish released bebw Westland Dam.
[4] Includes  both experimental control group and gradeouts from 66 brood 
[5] Does not include any unfed fry that were released.
[6] Released  at RM 42.5
[7] Passage evaluation releases

y e a r
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Figure 3. Length frequency distribution of juvenile summer steelhead released at
Minthorn  Acclimation Facility on 4/14/94.

Acclimation at Bonifer

Summer steelhead

An estimated 51,403 fish at 4.9/lb. were released from Bonifer on April 11, 1994,
after being acclimated for 26 days (Table 7). This included 20,122 coded-wire tagged fish
(Appendix G) and 31,281 adipose clipped only fish. They were fed 0.63% BWD and total
mortality was 0.24% (Table 8). An estimated 100 fish (80.6% of the total mortality) were
left stranded in the pond after release. The mean temperature and D.O. was 8.4 degrees
C and 7.7 mg/l, respectively (Table 8).

The average fork length was 214 mm (Table 9). The length frequency distribution
of this group (Figure 4), when compared to the group of fish released at Minthorn, is shifted
to the right as would be expected due to their larger size at release. An estimated 11.3 and
33.0% of the fish were considered severely and partially descaled, respectively (Table 9).

A second group of summer steelhead (52,097 fish at 5.2/lb.) was released from
Bonifer on May 12, 1994, after being acclimated for 29 days (Table 7). Included were an
estimated 16,995 coded-wire tagged fish (Appendix G) and 35,102 adipose clipped only fish.
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Figure 4. Length frequency distribution of juvenile summer steelhead released at
Bonifer Acclimation Facility on 4                              /                          11/                              94

They were fed 1.12% BWD and total mortality was 0.41% (Table 8). An estimated 200 fish
(94.3% of the total mortality) were left stranded in the pond after release. The mean
temperature and D.0. was 12.1 degrees C and 7.7 mg/l, respectively (Table 8).

The average fork length was 206 mm (Table 9). The length frequency distribution
of this group (Figure 5) is similar to that for the first group released at Bonifer. An
estimated 5.0 and 13.4% of the fish were considered severely and partially descaled,
respectively (Table 9).

Acclimation at lmeaues C-mem-ini-kern

Spring chinook

An estimated 839,377 subyearling fish at 30.4/lb.  were released from Imeques C-
mem-ini-kern on May 20, 1994, after being acclimated for 17 days (Table 7). This included
3 11,191 coded-wire tagged fish (Appendix H) and 528,186 right ventral clipped fish. They
were fed 0.72% BWD and total mortality was 0.09% (Table 8). The mean temperature and
D.0. was 9.3 degrees C and 9.1 mg/l, respectively (Table 8).
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Figure 5. Length frequency distribution of juvenile summer steelhead released at
Bonifer Acclimation Facility on 5/12/94.

The average fork length was 110 mm (Table 9). The length frequency distribution
of this group is shown in Figure 6. An estimated 24.4 and 21.5% of the fish were considered
severely and partially descaled, respectively (Table 9).

Spring chinook

An estimated 378,225 fish at 8.7/lb.  were released from Imeques C-mem-ini-kern on
November 15, 1994, after being acclimated for 21 days (Table 7). This included 346,030
coded-wire tagged fish (Appendix H) and 32,195 right ventral clipped fish. They were fed
0.61% BWD and total mortality was 0.25% (Table 8). The mean temperature and D.O. was
7.0 degrees C and 9.5 mg/l, respectively (Table 8).

The average fork length was 155 mm (Table 9). The length frequency distribution
of this group was bimodal and is shown in Figure 7. These fish were not examined for
descaling prior to release.
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Figure 6. Length frequency distribution of juvenile spring chinook salmon released at
Imeques C-mem-ini-kern Acclimation Facility on 5/20/94.
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7. Length frequency distribution of juvenile spring chinook salmon released at
Imeaues C-mem-ini-kern Acclimation Facility on 11/15/94.
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Direct Stream Releases

Groups of juvenile spring chinook, fail chinook and coho salmon were representively
coded-wire tagged and released directly into the Umatilla River in 1994 (Table 7 and
Appendices H, I and J, respectively). Three groups of coho salmon from Cascade Hatchery
were coded-wire tagged for stock identification, while all other groups were coded-wire
tagged as part of the Umatilla Hatchery Monitoring and Evaluation Program. In addition,
all fall and spring chinook juveniles were either right or left ventral fin clipped and a portion
of the fall chinook subyearlings were also blank wire tagged.

Objective 2: Summer Steelhead, Fall Chinook and Coho Salmon Spawning

Task 2.1: Adult Collection, Holding and Spawning

Collection. Holdine and Spawning of Summer Steelhead

Forty-two hatchery and 92 unmarked steelhead were collected for broodstock at
Three Mile Dam and transported to Minthorn.
associated opercle marks are listed in Appendix E.

Broodstock collected by month and

A total of 48 females (31 wild and 17 hatchery including the one trapped at
Minthorn) were spawned with 48 wild males (Table 10 and Appendix F). No hatchery
males were spawned. This resulted in a shortage of mature wild males and 11 were
spawned a second time. A 3 x 3 spawning matrix was utilized whenever possible and an
estimated 234,432 green eggs were taken with a mean fecundity of 4,884.

Broodstock were selected throughout the run to provide a representative cross-section
of the population (Figure 8). They were differentially marked to evaluate return time versus
spawn time and to determine whether a representative cross-section of the run was spawned.
However, comparison of these data was difficult because of discrepanacies  in opercle marks
at Three Mile Dam with those observed at spawning.

Total prespawn mortality during the adult holding period was 17.2% (Table 10). In
comparison, prespawn mortality at Minthorn  has ranged from 7.6% to 39.0% for previous
brood years. Prespawn mortality was higher in males (26.2%) than it was in females (8.7%).
The high number of male mortalities was primarily due to live spawning.

Adult Returns to Minthorn

A total of 345 hatchery summer steelhead returned to Three Mile Dam on the
Umatilla River in 1993-94 and 252 were released upriver. One hatchery steelhead was
trapped at Minthorn. Two other steelhead were observed in the ladder below the V-trap
but it is unknown whether they were marked or unmarked.
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Table10.   1993-94.  /a

N o d April6 April 13 April 20 April 27 May m11 Total
females Excess

coll. No. Eggs No. Eggs No. Eggs No. Eggs No. Eggs No. Eggs k i l l e d

7/b 10 /b 45,423 9 47,092 4 2l,525 11 56,700 7 28,607 7 35,085 48/b 68.6 234.432 6  8.6 16 22.9

N o . o f ?bNwdnvlrmmm&mifdWJ~dM
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65 10/c 9/d 4/e 11 / f  7/g 7 48/ h73.8 17 26..2 22 33.8

Rrcrd: 12tlW F& mlu:  (=\l2axxulA\TnaEs

d ee rro- ~llwaWdlur~andmnqmtdbY-~F~.
l#IRlrdaahmlqrumlD~r~b-n
cflRbd3bumd4~LI
4 IRlaaIrrr~Ir
d hduM*amdn~dfir
Y m*mmkc. hdmmtwdohrr~.mnr
d’yv-----
N-23ll!dmb.prmd.

6 0

4 0

3 0

C
2s
z5

20

1 0

0

.

1

0-p. 001 N O W Je4”

Month

I 1993-94 R u n  m 1  D-4 6rDDd  C o l l e c t i o n

Figure II. Return timing of summer steelhead to the Umatilla River in 1993-94 and
percentage  of 1994 summer steelhead  broodstock collected by month.

25



Adult Returns to Bonifer

Two hatchery summer steelhead were trapped at Bonifer. At least five other fish
were observed in the ladder below the V-trap and in Boston Canyon Creek. Several fish
were observed in Meacham Creek at the mouth of Boston Canyon Creek. It is unknown
whether these fish were marked or unmarked.

Disease Sampling of Summer Steelhead Broodstock

Cell culture assays for replicating agents, including IHNV and IPNV virus, on all
spawned fish were negative (Table 11). Kidney samples from 71 spawned fish were taken
to test for BKD. Sixty-eight fish had ELISA readings (OD,) of 0.137 or less, indicating low
or negative Rs antigen levels. Two fish had a moderate level (0.409 and 0.480) and one fish
had a high, clinical level (1.348).

Spores of C. Shasta were detected in 10 of 16 prespawn mortalities sampled. Levels
were considered to be low in five fish, moderate in three fish and high in two fish.
Mortalities were also sampled for BKD and all had OD, readings of 0.056 or less,
indicating very low or negative antigen levels. Aeromonad-pseudomonad bacteria were
cultured from the kidneys of all 16 mortalities.

Collection. Holding and Spawning of Fall Chinook and Coho Salmon

Fall chinook and coho salmon broodstock were not collected. Oregon Department
of Fish and Wildlife hatcheries supplied all 1994 broodstock egg needs for the Umatilla
River program.

Objective 3: Facility Maintenance

Task 3.1: Facility Maintenance and Repair

Repair and maintenance were performed at Bonifer, Minthorn  and Imeques C-mem-
ini-kem in 1994. Routine maintenance work consisted mostly of weed abatement and
maintenance of the electric fence at Bonifer.

Objective 4: Acclimation Evaluation

Subobjective 4.1: Adult Survival and Contribution

Task 4.1.1: Snout and Data Collection

Snouts were collected from 28 spring chinook, 164 fall chinook and 113 coho salmon
at Three Mile Dam in 1994. Additional snouts were collected from 54 spring chinook and
t w o  fall  chinook during spawning ground surveys. Snouts from 51 summer steelhead were
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Table 11. Results of   disease Sampling of Umatilla River summer steelhead broodstock In 1994. /a

--------------------------------------------------------------------------------------------------

Spawned Fish

Test

IHNV

IPNV

BKD

Incidence Comments

01%

0/96

3/71 Two fish had moderate EUSA (OD405) readings (0.409
and 0.480) and one fish had a high reading (1.349)

Mortalltles BKD 0/1 6 All had low OD406 readings (0.066 or less), indicating
low or negative Rs antigen levels

Ceratomvxa
Shasta 1 0 / 1 6 Detected at a low level ln flve fish. moderate level in

three fish and high level in two fish

Aeromonas
Pseudomonas

Revised: 9-23-94

16/16

File Name: C:\123R3/DATA\PATH94

/a Data provided by ODFW Eastern Oregon Fish Pathology Laboratory.
All broodstock  were held and spawned at Minthorn  Acclimation Facility.

collected at Three Mile Dam in 1993-94 and 42 snouts were collected from broodstock held
at Minthorn. Ten snouts were also collected during creel and spawning ground surveys.

Snouts were collected at Three Mile Dam by Trap and Haul personnel, on spawning
ground surveys by CTUIR Natural Production Monitoring and Evaluation personnel, and
on creel surveys by other CTUIR and ODFW personnel. Snouts were delivered to ODFW
in Clackamas, Oregon for code identification.

Task 4.1.2 and 4.1.3: Coded-Wire Tag Data Analysis

Adult Survival and Umatilla River Returns

Summer Steelhead

Since 1975, all Umatilla River summer steelhead releases have been from Umatilla
River broodstock. The first coded-wire tagged releases were in April of 1988 (Table 12).
An acclimated group was released  from Minthorn  while a control group was released into
the Umatilla River near Minthorn.
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Number Number of
Brood of Juveniles size at Date of Adults %
Year Recovered survival

87 30.549 7.4 Minthorn Apr 88 212 0.69

87 64.741 /a 6.5 Nr. Minthorn Apr 88 341 0.53

88 10.033 /b 57.5 Umatilla RM 89 Dec 88 NA NA

88 52.126 /C 6.6 Minthorn May89 20 0.04

88 29.586 5.6 Nr. Minthorn May89 21 0.07

89 59.747 /d 5.9 Bonifer May 90 553 0.93

89 29.446 5.5 Nr. Bonifer May 90 287 0.07

90 42.610 /e 6 2 Bonifer May91 360 0.04

90 33.323 If 0.7 Nr Bonifer May91 274 0.02

91 67.435 5.0 Bonifer & Minthorn Mar 92 47 0.07

91 64.550 5.0 Meacham creek Apr 92 0 0.00

91 72.662 /g 5.5 Meacham  Creek Apr/May 92 2 0.00

.---
Revised 4-17-95 File  Name  C:\l23R3\DATA\STSSURV3

/a The number released includes 33.984 adipose clipped fish at 10.3/lb. released at Umatilla RM 23 in May
/b None of these fish were coded-wire tagged
/c The number released includes 22,274 adipose clipped fish at 55/lb. acclimated and released at Bonifer in May
/d The number released lncludes 29.522 adipose clipped fish at 7.7/lb. acclimated and released with the coded-wire t a g g e d fish in May
/e The number released includes 12.389 adipose clipped fish at 7.5/lb. acclimated and released with the coded-wire  tagged  fish in May
/fi The number released includes 3.998 adipose  clipped fish at 12.5/lb.  released at Umatilla RM 3 in April
/g The number released includes 5.443 adipose clipped fish at 5.8/lb. released at Umatilla RM 3 in April

The estimated recovery of adults from the acclimated group was higher than from
the control group (0.69 versus 0.53%) despite the larger size of the non-acclimated group
at release (Table 12 and Figure 9). Adult returns to the Umatilla River however, were only
slightly higher from the acclimated release than from the control release (0.46 versus 0.41%)
(Appendix L and Figure 10). An estimated 73.6% of the adults recovered from both
releases were captured at Three Mile Dam on the Umatilla River and 19.7% were
recovered in the Columbia River gillnet fishery (Appendix L). An estimated 5.4% were
caught in the Columbia River sport fishery.

A second acclimation evaluation study was conducted at Minthorn in May of 1989
(Table 12). Although no apparent problems were encountered with these releases, (Lofy
et al. 1990). recoveries were poor. Estimated adult recoveries from the acclimated and
control groups were 0.04 and 0.07%, respectively (Table 12 and Figure 9). An estimated
85.4% of all recoveries were from the Umatilla River and 14.6% were from the Columbia
River sport fishery (Appendix L).
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Figure 9. Estimated ocean and Columbia River Basin recoveries of adult summer steelhead
from releases of acclimated and non-acclimated juveniles in the Umatilla River
( 1987- 1990 brood years).
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Figure 10. Estimated Umatilla River recoveries of adult summer steelhead from releases
of acclimated and non-acclimated juveniles in the Umatilla River (1987-1990
brood years).
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Summer steelhead releases  in 1990 were also made in May (Table  12). An acclimated
group was released  from Bonifer and a control group was released into Meacham  Creek
concurrent with the acclimated  group. Recoveries  from the acclimated  group (0.93%) were
similar to the control  group (0.97%) even though the control group was slightly larger at
release (Table 12 and Figure  9). Umatilla River recoveries from the acclimated  and control
groups were also similar (0.72 and 0.67%, respectively) (Appendix L and Figure  10). An
estimated 74.8% of the recoveries  from both releases  were from the Umatilla River, while
an estimated 16.4 and 8.8% of the recoveries were from the Columbia  River gillnet and
Columbia  River sport fisheries,  respectively (Appendix L).

A fourth  acclimation  study was conducted  at Bonifer in May of 1991.  Recoveries
were similar for both the acclimated  and  control groups (0.84 and 0.82%, respectively),
although the fish  from the control group were significantly  smaller  at release (Table 12 and
Figure  9). Recoveries  in the Umatilla River from the acclimated  and control  groups were
also similar (0.56 and 0.62%, respectively) (Appendix L and Figure  10). An estimated
69.9% of the recoveries from both releases were from the Umatilla River, while an
estimated 19.4 and 10.7% of the recoveries have been from the Columbia  River gillnet  and
Columbia River sport fisheries,  respectively  (Appendix L).

Three coded-wire tagged groups of summer steelhead were released in 1992 (Table
12). One group was acclimated  at both Bonifer and Minthorn  and released in late March.
The other two groups were released directly  into Meacham  Creek in late April. Estimated
adult recoveries  from all groups are preliminary.  Recoveries  from the acclimated  group are
0.07%, while recoveries  from the non-acclimated  groups are 0.00 and less than 0.01%.

Results from the summer steelhead acclimation  studies are inconclusive.  Survival
rates for both the acclimated  and control groups in the 1989 study were poor, and survival
rates for the acclimated  and control groups were similar in both the 1990 and 1991 studies.
The 1988 study however, suggests  that acclimation  may have provided  a benefit in both total
survival and Umatilla River escapement.

Fall Chinook  - Spring Creek Tule Stock

Releases in 1982 of fall chinook salmon in the Umatilla River were subyearlings  from
Spring Creek tule stock (Table  13). One group of fish  was tagged by the National Marine
Fisheries Service and reared at Spring Creek Hatchery  and one group was tagged by ODFW
and reared at Bonneville  Hatchery  (Appendix M). All fish were from eggs collected  at
Spring Creek Hatchery. The Spring Creek Hatchery  fish  were released at 79.0/lb.  at
Umatilla RM 1.5 and 51.5. The Bonneville Hatchery  fish  were released at 92.0/lb. at
Umatilla RM 1.5.

Total survival  rates for the groups reared at Spring Creek and Bonneville  Hatcheries
were 0.53 and 0.46%, respectively  (Table  13). These  rates are at the lower end of the range
experienced  by Spring Creek Hatchery  (O-2.1%),  but higher than many other releases of
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Spring Creek tule stock made at other locations. Most fish were recovered as age-3 Gsh,
similar to reports for fish from the 1978 and 1979 brood years released elsewhere  (Howell
et al. 1985)  (Appendix M).

Total exploitation rate of Spring Creek tule stock was 98.9%. Individual exploitation
rates for ocean commercial and Columbia River gillnet  catches were 47.1 and 38.2%,
respectively. Sport and treaty exploitation rates were 12.3 and 24%.

Fall Chxmk BoMmlle Umnm Bngbt WB) Stock
a

Yearling releases have been made in the upper Umatilla River (RM 56 to RM 87)
and in Meacham Creek (RM 2 and RM 30) (Table 14). Rel- in 1983, 1984  and -me’
releases in 1994 were made in April All other releases have been made in Mar& F&
have ranged in size from 5.0 to 10.4/lb..

The estimated total survival rates (through age-7) from yearling releases  made from
1983 to 19fB (1981 to 1986 brood years) have ranged from 0.08 to 323% (Table 14).
Yearling releases made from 1989 through 1991 were not representively coded-wire tagged,
Recovery data for the 1992, 1993 and 1994 releases (1990 to 1992 brood years) is
incomplete. Preliminary survival rates are 0.01, 0.03 and 0 . 1 2 % ,  rqectively.  Survival rates
to the Umatilla River have ranged from 0.00  to 0.89% (Appendix N).

Total exploitation of yearlings (through 1986 brood) is 845%. Individual exploitation
rates for ocean commercial and Columbia  River gillnet catches are 493 and 37.4%,
respectively.  Sport and treaty exploitation rates are 11.0 and 23%.

Prior to 1990, all spring subyearling releases were made near the mouth of the river
because of potential for fish loss due to unscreened or partially  screened irrigation
diversions and low stream flows (Table 14). All groups were released in June. Fish ranged
in size from 85.1 to 93.1/lb..
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The estimated total survival rates (through age-7) from spring subyearling releases
in 1984,  1985  and 1986 (1983  through 1985  brood years) were 0.79, 0.87 and 0.5196,
respectively  (Table 14). Releases made in 1988 were not representively coded-wire tagged.
!hnival rates to the Umatilla River have ranged from 0.00 to less than 0.01% (Appendix
0).

Beginning in 1990, all spring subyearling  releases have been in the upper Umatilla
River (RM 42.5 to RM 79), other than a small number of non-tagged fish released at Three
Mile Dam as part of ODFW juvenile passage evaluation studies (Table 14). AU releases
have been made in May or June. Fish have ranged in size from 53.4 to g7.!5/lb..  An
acclimation evaluation experiment was conducted in May, 1991. One group of fish was
acclimated at Minthom and a control group was released concurrently.

Recovery data for the 1990 through 1993 direct stream releases (19g9 through 1992
brood years) is incomplete. Preliminary survival rates for the 1990 and 1991 releases are
0.17 and 0.09% respectively (Table 14). Survival rates to the Umatilla River are less than
0.02% for both releases (Appendix 0). Preliminary recoveries for the 1992 and 1993
releases include age-2 and age-3 fish only and are not discussed in this report. .

Recoveries from the acclituated group are similar to the control group (0.15 versus
0.13%. respectively).  Umatilla River  recoveries are less than 0.02% for both groups
(Appendix 0).

33



Estimated total exploitation of spring subyearling releases  (through 1990 brood) is
83.9%. Individual exploitation rates for ocean commercial and Columbia River gillnet
catches are 43.1 and 52.l%, respectively. Sport and treaty exploitation rates are 4.1 and
0.6%.

Subyearling fall releases have all occurred in October at either Bonifer or Minthorn
acclimation facilities (Table 14). Fish ranged in size from 8.8 to 16.2/lb.. One acclimation
evaluation experiment was conducted at Minthom in 1990.

The estimated total survival rate (through age-7) from the 1985 subyearling fall
release (1984 brood year) was 0.67% (Table 14). Survival rate to the Umatilla River was
0.006% (Appendix 0). Recovery data for the 1990 acclimation evaluation releases is
incomplete. Preliminary survival rates for the acclimated and non-acclimated groups are
0.07 and 0.03%. respectively. Survival rates to the Umatilla River are 0.01 and 0.001%.

Total exploitation of the subyearling fall releases (1984 and 1989 brood years) is
91.8%. Individual exploitation rates for ocean commercial and Columbia River gillnet
catches are 433 and 53.3%, respectively. Sport and treaty exploitation rates are 2.6 and
0.8%.

Survivals (through age-7 fish) of the 1984,1985  and 1986 subyearling spring releases
(1983 through 1985 brood years) and the 1985  subyearling fall release  (1984 brood year)
were 0.79, 0.87, 0.51 and 0.67%, respectively (Table 14). In comparison, survival of the
same brood years released as yearlings in 19851986 and 1987, were 0.80,3.17  and 2.29%
respectively. Although the survival rates of the 1983 brood subycarling and yearling releases
are similar, data from the 1984 and 1985 brood and prehiminary data from subsequent brood
years suggest that yearlings survive at a higher rate than either spring or fall subyearling
releases.

Data from early releases (1986 brood and earlier) of yearling and subyearling fall
chinook salmon show that most are recovered as age-4 fish (Appendix B), similar to results
from this stock released  elsewhere (Howell et al. 1985).  Very few age-7 adults have been
recovered.

. .
Fall chinook -Priest Rapids URB Stuck

Releases of Priest Rapids URBstock  were made from 1987 to 1990 (Table 15).  Fish
were released as subyearlings from spring through fall. Subyearling spring releases made
from 1987 through 1989 all occurred in May in the lower Umatilla River. Releases in 1990
were made in the upper Umatilla River. fish ranged in size from 60.4 to 82.4/lb.. The
estimated total survival rates (through age-7) for the 1987 and 1988 spring  releases (1986
and 1987 brood years)  are 0.82 and 0.07%, respectively (Table 15). Survival  rates to the
Umatilla River are 0.017 and O.008% (Appendix P). Recovery  data for the 1989 release
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(1988 brood year) is incomplete. The total sunGval rate is 0.12%. The sun&al rate to the
Umatilla River is 0.008%. Releases in 1990 were not rcprcsentivcly coded-wire tagged.

Total estimated exploitation of the subyearling spring releases  (1986 through 1988
brood years) is 826%. Individual exploitation rates for ocean commercial and Columbia
River gillnet catches arc 53.6 and 40.196, respectively. Sport and treaty exploitation rates
are 5.5 and 0.8%.

One group of subyearling fish was acclimated at Minthorn and released in July, 1987
(Table 15). Due to low dissolved oxygen levels and pump failure (L&y et al. 1988),  very few
juveniles were released and total recovery is estimated to be five adults.

Subyearling fall releases have occurred in October and November at, or near,
Minthom Acclimation Facility (Table 15). Fish ranged in size from 8.6 to ll.l/lb..

Two groups of fish (1987 brood) were released at Minthom in November, 1988, as
part of an acclimation evaluation study (Table 15). The acclimated group suffered severe
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losses due to Ichthyophthirius multifilis (Lofy 1989). Estimated total survival rates (through
age-7) for the acclimated and control groups are 0.43 and 0.51%, respectively. Survival rates
to the Umatilla River are 0.01 and 0.07% (Appendix P).

A second acclimation experiment was conducted at Minthom in October, 1989 (Table
15). Recovery data for these releases is incomplete. Estimated total survival rates (through
age-6) for the acclimated and control groups are 0.10 and 0.09%, respectively. Survival rates
to the Umatilla River are 0.02 and 0.01% (Appendix P).

Total estimated exploitation of the subyearling fall releases (1987 and 1988 brood
years) is 77.6 %. Individual exploitation rates for ocean commercial and Columbia River
gillnet  catches are 50.0 and 33.5 %, respectively.
and 27%.

Sport and treaty exploitation rates are 13.8

The total estimated exploitation rate of Priest Rapids URB subyearling spring
releases (82.6%) IS similar to the exploitation rate of Bonneville URB subyearling spring

, releases (83.9%).

Returning adults from juvenile URB stock fall chinook salmon releases in the
Umatilla River have strayed above McNary  Dam to Columbia and Snake River terminal
locations (hatcheries, fish traps and spawning grounds). It is believed that straying is
partially the result of low attraction flow at the mouth of the Umatilla River during the
adult return season and, in the case of subyearling spring releases made from 1982 through
1989, lack of imprinting because they were released in the lower river (below RM 23).

Stray levels appear to be affected by age at release. When comparing estimated
adult recoveries from  the Umatilla  River with recoveries above McNary  Dam, the data
indicates that releases of subyearlings have resulted in higher levels of adult straying  than
releases of yearling fish. Adult recoveries above McNary  Dam have been the highest from
subyearling spring releases (Bonneville and Priest Rapids URB stock) made From 1984
through 1992. An estimated 84.6% of the terminal recoveries  from those releases have been
from terminal locations above McNary  Dam (Table 16). Adult recoveries above McNary
Dam from subyearling fall releases (Bonneville and Priest Rapids URR stock) made from
1985 through 1990 has averaged 627%. Adult recoveries above McNary  Dam from yearling
releases (Bonneville U R B  stock) made from 1983 through 1988 have been the lowest and
has averaged 38.8%.

Release  location (upper versus lower river) also appears to affect stray levels. Prior
to 1990, all subyearling  spring releases  were made in the lower  Umatilla  River.  An
estimated 8.1% of the terminal recoveries from those releases have been from the Umatilla
River (Table 16). In comparison, Umatilla recoveries  from the 1990 through 1992
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subyearling spring releases made in the upper Umatilla River are 41.7%. This would
suggest that releases made into the upper Umatilla River increase homing.

An estimated 66.1% of all adult strays recovered above McNary Dam from Umatilla
River juvenile fall chinook releases (Bonnneville and Priest Rapids URB stock made from
1983 through 1993) have been recovered from Columbia River terminal locations (Table
16). An estimated 339% have been recovered from Snake River terminal locations.

Beginning in 1990, all releases of fall chinook salmon juveniles have been in the
upper Umatilla River (RM 56 to RM 79) and all future releases will be in the upper river.
Fall chinook salmon from Umatilla River broodstock have been released in the Umatilla
River since 1992 Permanent adult fall chinook broodstockr holding and spawning facilities,
capable of meeting full Umatilla River production goals, are scheduled for completion at
Three Mile Dam on the Umatilla River in 1995. All fall chinook juvenile releases in the
Umatilla River will eventually be progeny of Umatilla River broodstock. Proposed
acclimation facilities are scheduled for completion in 1995 through 1996 and will be used
to acclimate juvenile fall chinook salmon prior to release. ‘IbeUmatilla Basin Project will
help to provide better attraction and fish passage flows in the Umatilla River. Phase I of
the project is currently in operation and exchanges Columbia River water for water wbicb
is currently being taken directly from the Umatilla River for irrigation and provides flow
from Three Mile Dam to the mouth of the river during the adult return season. Phase II,
scheduled for completion in 1997, will be an exchange of Columbia River water for natural
stream flow and McKay Resetvoir  storage water and will increase flow in the lower Umatilla
River (below McKay Creek confluence) during the adult return and juvenile outmigration
seasons.

Beginning in 1988, spring chinook have been released in the Umatilla River as.
yearlings and subyearlings in the spring and fall. All releases have been from Carson stock

Yearling releases have been made in the mainstem  Umatilla River from RM 23 to
RM 89 and in Meacham Creek at RM 2 (Table 17). In addition, a small number have been
released at Three Mile Dam as part of ODFW passage evaluation studies.  Releases have
occurred from March through May and fish have ranged in size from 8.3 to 20.5/lb..

The estimated total survival rates (through age-6) from yearling releases made in
1988,1989  and 1990 (1986 through 1988 brood years) are 0.74 0.31 and 0.61%, respectively
(Table 17). Survival rates to the Umatilla River are 0.64,0.25 and 0.46% (Appendix Q).
Recovery data for the 1991 and 1992 releases is incomplete. Preliminary survival rates are
021 and 0.0l%, respectively. Survival rates to the Umatilla River are 0.18 and 0.01%. An
estimated 802% of all recoveries are from the Umatilla River, 17.2% are from Columbia
River fisheries, and 2.5% are from terminal areas outside the Umatilla River. Recoveries
for the 1993 release are not discussed in this report.
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Table 17. Liberation and survival information for spring chinook salmon released in the Umatilla 
Number Number of

Brood size at Release Date d Adults
Year Released Release

96
Location Release survival

86 9 9 . 8 9 5  /a 20.5

86 106,231 10.1

86 191.146 /b 6.6

87 1,196 21.4

87 75,767 11.1

87 79.984 10.6

87 80,932 10.6

88 80,750 12.0

88 83,853 12.0

88 9 9 . 7 7 5  /a 16.6

8 8 114,345 9.0

88 117,427 9.6

89 80,438 11.5

89 77,998 13.4

89 100,506 10.1

89 96,151 11.6

89 96,733 20.3

90 81,145 16.5

90 78,480 16.8

90 96,254 18.7

90 109,101 9.2

90 98,929 8.5

91 955,752 35.4

91 294,458 /a 32.5

91 132,929 11.5

91 101,416 19.4

91 186,948 14.5

91 208,782 8.3

91 96,086 20.3

92 667,367 27.6

92 460,809 19.9

Umatilla RM 23

Umatilla RM 23&89

Bonifer

Umat i l la   RM    89

Bonifer

Nr. Bonifer

bonifer

Nr. Bonifer

Umatilla RM 89

Bonifer

Nr. Bonifer

Bonifer

Nr. Bonifer

Bonifer

Nr. Bonifer

Umat i l la RM 3   &   89

Bonifer

Nr. Bonifer

UmatillaRM3&89

Bonifer

Nr. Bonifer

UmatillaRM80

UmatillaRM 80

Umatilla RM 80

Umatilla RM 80

Umatilla RM 80

Umatilla RM 80

Uma.RM3,27.3&89

Umatilla RM 80

Umatilla RM 80

Apr 88

Mar-Apr 88

Apr 88

Nov 88

Nov 88

Mar-May 89

Mar 89

Oct 89

Oct 89

Apr 90

Mar 90

Mar 90

Oct90

Oct90

Mar9l

Mer9l

Apr-May 91

Nov 91

Nov 91

Apr 92

Apr 92

Apr 92

May 92

                                                       m  ay92                                                           

Nov92

Nov92

Mar93

Mar93

Apr93

June93

Nov93

N A

1,006

1,311

2

6 5

2 2 7

270

77

63

NA

613

799

5

4

237

167

NA/c

61

36

0

23

21

0

NA

6

0

5

0

0

0

0

NA

0.95

0.69

0.17

0.09

0 .28

0.33

0.10

0.00

NA

0.54

0.68

0.01

0.01

0.24

0.17

NA/c

0 .08

0.05

0.00

0.02

0 . 0 2

0.00

N A

0.00

0.00

0 . 0 0

0 . 0 0

0 . 0 0

0.00

0.00

w 4-20-96

/a None of these fish were coded-wire tagged.

File  Name: C:\l23R3\DATA\CHSSURV4

/b The number released includes 89,268non-tagged fish at 10.3/lb.released in the upper Umatilla River in May,1988
/c The  same coded-wire tag code  was released both in the wind River (Wastington) and Umatilla River  This eliminates any possible evaluation

of surivial from Umatilla River releases
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An acclimation evaluation study has been conducted with yearlings every year from
1988 through 1992 (Table 17). All test groups were acclimated at Bonifer, while all control
groups were released in Meacham Creek (adjacent to Bonifer), or in the Umatilla River.

The 1988 and 1989 studies encountered several problems (Lofy 1989 and Lofy  et al.
1990) which essentially eliminates any possible evaluation of acclimation. The 1990 study
shows that the estimated survival rate of the acclimated group is lower than the survival rate
of the non-acclimated group (0.54 versus 0.68%) (Table 17 and Figure 11). Umatilla River
recoveries from the acclimated group are also lower than from the control group (0.41
versus  0.50%) (Appendix Q and Figure 12). The 1991 study shows that the estimated
survival rate (preliminary data) of the acclimated group (0.24%) is higher than the survival
rate  of the non-acclimated group (0.17%) (Figure 11). Umatilla River recoveries from the
acclimated group are also higher than from the non-acclimated group (0.21 versus 0.16%)
(Figure 12). The estimated survival rates (preliminary data) for the acclimated and non-
acclimated groups released in 1992 are both 0.02% (Figure 11). Survival rates to the
Umatilla River are 0.018 and 0.014%.

Fall releases have been made in the mainstem Umatilla River (RM 80 and 89) and
in Meacham Creek at RM 2 (Table 17). Releases have occurred in October and November
and fish have ranged in size from 11.1 to 21.4/lb..

The estimated total survival rates (through age-6) from the 1988 and 1989 fall
releases (1987 and 1988 brood years) are 0.09% for both groups (Table 17). Survival rates
to the Umatilla River are 0.08 and 0.06% (Appendix Q). Recovery data for the 1990 and
1991 releases is incomplete. Preliminary survival rates are 0.006 and 0.06%. respectively.
Survival rates to the Umatilla River are 0.004 and 0.06%. An estimated 86.3% of all
recoveries are from the Umatilla River, 9.9% are from Columbia River fisheries, and 3.8%
are from terminal areas outside the Umatilla River. Recoveries from the 1992 releases are
not discussed in this report.

Acclimation evaluation studies were conducted with fall releases every year from
1988 through 1991 (Table 17). All test groups were acclimated at Bonifer, while all control
groups were released in Meacham Creek (adjacent to Bonifer), or in the Umatilla River.

The 1988 study encountered disease problems (Lofy 1989) which essentially
eliminates any possible evaluation of acclimation. The 1989 study shows that the estimated
survival rates of the acclimated and non-acclimated groups were similar (0.10 and 0.08%
respectively) (Table 17 and Figure 11). Umatilla River recoveries from both groups were
also similar (0.07 and 0.05%) (Appendix Q and Figure 12). Survival rates of the 1990 study
were poor and only an estimated nine adults were recovered from both groups. The 1991
study shows that the estimated survival rate (preliminary data) of the acclimated group
(0.08%) is slightly higher than the survival rate of the non-acclimated group (0.05%). All
recoveries have been from the Umatilla River.
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Figure Il. Estimated Columbia River Basin recoveries of adult spring chinook salmon from
releases  of acclimated and non-acclimated juveniles in the Umatilla River (1X37-
1990 brood years).
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Figure 12. Estimated Umatilla River recoveries of adult spring chinook salmon from
releases of acclimated and non-acclimated juveniles in the Umatilla River (1987-
1990 brood years).
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Spring releases of subyearlings began in 1992.  All releases  have occur&d at RM 80
in May and June and fish have ranged in size from 27.6 to 35.4/lb. No recoveries have yet
been reported.

Comparison of fall releases and yearling releases from the 1987 through 1989 broods
shows that the survival rates of the yearling releases have been higher. The su~M rates
have been 3.5 to 36.0 times higher for year- and have averaged 73 times higher. .

Results from spring, chinook acclimation studies are incondusive. The estimated
survivalrateoftheacclimatedgrouprclcasedinthespringof1990waslowerthanthe
survival rate of the control group. However, survival rates of the acclimated groups released .
intbefallofl989through1991andspringof1991~1~weresiolilattoorhighertban
the survival rates of the control groups.

Coho salmon have been released in the Umatilla River every year beginning in 1987
(Table 18). All fish have been released as yearlings in the spring and have been from
Tanner Creek stock reared at Cascade Hatchery. Releases have been made in the
mainstem  Umatilla River from RM 9 to RM 70. Releases have occurred in March and
April and fish have ranged in size from 112 to lg.l/lb..

The estimated total survival rates of releases made from 1987 through 1993 have
ranged from 0.16 to 4.49% (Table 18). Survival rates to the Umatilla River have ranged
from 0.02 to 0.99% (Appendix R). Recovery data for the 1994 release is incomplete and
is not discussed in this report.

Total exploitation of coho (through 1991 brood) is 81.0%. Individual exploitation
rates for ocean commercial and Columbia River gillnet catches are 30.7 and X8%,
respectively. Sport and treaty exploitation rates are 433 and 1.2%.

Acclimation evaluation studies were conducted from 1989 through 1991 (Table 18).
Test groups were acclimated at Minthorn, while control groups were released at Minthorn
and in the Umatilla from RM 56 to RM 70.

The 1989 study shows that the estimated survival rate of the acclimated group was
nearly twice that of the control group (1.06 versus 057%) (Table 18 and Figure l3).
Umatilla River recoveries from the acclimated group (0.14%) were twice that of the control
group (0.07%) (Appendix R and Figure 14). Three groups of coho were released as part
of the 1990 study (Table 18). One group was acclimated for 21 days and released in March,
while a control group was released concurrently. A third group was given the opportunity
to release volitionally (Rowan 1991). Few fish volitionally migrated from the pond and they
were force released in April after being held for 36 days. Estimated survival rates for the
test and control groups released concurrently were similar (3.07 and 3.11%, respectively)
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Table 18. Liberation and survival information for coho salmon released in the Umatilla Rhr. /a

NlJfIlber Nllltlberd
Brood d Jcnmniles Size at Release Dated AdlIltS
Year Rebas@d Relsase~ l&cat&n Relearn Recovered SUL

65

66

07

a7

60

66

66

69

69

90

91

92

948.519 P

996,433

157,299

829.607

67.309

856,524 /c

=.-

152974

802655

961.306

892,678

884.105

13.5

15.7-17.3

17.3-19.1

17.2

13.5

13.3

11.2

15.4

16.5-16.6

15.5-15.7

17.6

17.6

Minthorn

Uma Rm 9-23

Mhthom

Nr. Minthom

Minthom

Uma Rm 63-70

Minthom

Minthom

Uma Rm 56-70

Uma Rm 56-W

Uma Rm 425-60

Uma Rm 425-60

Awn

Mar-Apr  66

MU69

MM69

Mar 90

Mar 90

AprW

Mar 91

Mar 91

MN92
ApcM

AprM

15,936 1.66

%7= 4.49

1.674 1.06

4.690 0.57

a- 3.07

=.- 3.11

’2,628 4.04

0.20

1,902 0.16

7,824 0.81

1.676 0.19

122 0.01

Rwlsed:  4-24-95 File Name: C:\l23R3\OATA\COHSURV2

/a Sun&al data for the 1992 brood includes age-2 fish only (1994 returns).
/b The wmber released Includes 766.660 non-tagged fish at 14.0/lb.  released at Umatilla RM 23 In April
/c The number rebaaed  Includes 594,527 non-tagged fish at 14.8/h  released at Umatilta  RM 76 in Much

and April. and 202315 non-tagged fi!3h  at 14.5/h.  released at Umatilla RM 23 in March

(Table 18 and Figure 13). Umatilla River recoveries were also similar for both groups (0.2!I
and 0.27%) (Appendix R and Figure 14). Total survival of the volitional release group was
much higher  (4.04%) (Figure 13). Umatilla River recoveries were also higher (035%) .
(Figure 14). However, it is difficult to kuow whether the increase in survival of the
volitional group was a result of increased acclimation time, later release time, or larger size
at release. The size of the volitional group (11.2/lb.) was larger than the size of the
acclimated and control groups (133 and l33/lb., respectively). The estimated survival  rates
of both groups in the 1991 study were low. The estimated survival rate of the acclimated
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m V o l i t i o n a l  Release

Figure 13. Estimated ocean and Columbia River Basin recoveries of adult coho salmon
from releases of acclimated and non-acclimated juveniles in the Umatilla River
(1987-1989 brood years).
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Figure 14. Estimated Umatilla River recoveries of adult coho salmon from releases of
acclimated and non-acclimated juveniles in the Umatilla River (1987-1989 brood
years).
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group (0.20%) was higher than the survival rate of the control group (0.16%) (Table 18 and
Figure 13). Conversely, Umatilla River recoveries from the acclimated group (O.02%) were
lower than recoveries from the control group (0.04%) (Appendix R and Figure 14).

Survival rates from the coho acclimation studies suggest that acclimation may provide
a benefit in both total survival and Umatilla River escapement However, other factors such
as time and size at release may be more important than acclimation in increasing survival.
Additional survival benefits from acclimation may be. dependent upon releasing juveniles at
the proper time and size. For example, the additional increase in survival realized from
acclimation may be higher for coho released in April at 10/lb. than for fish released in
March at 2O/lb.

Subobjective 4.2:  Juvenile Outmigration  Monitoring

Task 4.2.1 and 4.2.2 Outmigration  Data Collection and Analysis

In 1994, juveniles were trapped at the Westland  Canal facility from May 3 to May
19 and from May 31 to August 4. Heavy rains in mid-May allowed the facility to operate in
the bypass mode from May 20 through May 30. An estimated 31,800 pounds of fish were
hauled prior to the trap being closed in mid-May and an estimated 4,042 pounds were,
hauled after the trap was reopened, indicating the majority of the juveniles migrated
downstream by the end of May (Table 19).

A total of 3,470 juveniles were sampled (Appendix K). An estimated 83.4% were
from fall and spring chinook subyearling hatchery releases. It was not possible to distmguish
by mark between the two species, but the small size of the fish suggested that most were fall
chinook. An estimated 9.0% were from yearling coho hatchery releases. No known
hatchery released coho were observed after the trap was reopened in late May. Three
unmarked coho yearlings were sampled in June, but based on size, coloration and fin
quality, they were believed to be from natural production. An estimated 1.9% of the fish
sampled were from summer steelhead hatchery releases. Most of these (74.5%) were
sampled prior to the trap being closed in mid-May. Only 19 naturally produced summer
steelhead (0.5%) and two fall chinook yearlings from hatchery releases were sampled. N o
summer steelhead were observed after the first week in June and no spring chinook
yearlings from hatchery releases were observed in any of the samples. An estimated 4.4%
of the fish were unmarked chinook. Some of these were probably unmarked fish from
hatchery releases, however, based on colortion  and body conformity, most were thought to
be naturally produced spring chinook yearlings. Forty-two non-game and warm water
species (1.2%) were also sampled.

.
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Objective 5: Information Dissemination

Task 5.1: Annual Report

Data and information associated with the operation, maintenance and evaluation of
Minthorn, Bonifer and Imeques C-mem-ini-kern Acclimation Facilities was compiled and
summarized. This annual report was written and submitted to BPA for dissemination.

Objective 6: Umatilla Satellite Facilities Planning

Task 6.1: Planning Activities Participation

Meetings with CTUIR, BPA, ODFW and engineering and architectural firms were
held to discuss designs for new Umatilla Hatchery satellite facilities. These include three
acclimation facilities located near Mission, ODFW and Barnhart on the Umatilla River and
two adult holding and spawning facilities located at Three Mile Dam and on the South Fork
Walla  Walla River. Review and comments were provided. In addition, follow ups with
cnginecrs  were performed as necessary during construction of Imeques C-mem-ini-kern
Acclimation Facility.
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Appendix  C  (cant)

I
Estimated I O r e g o n

C W T Tota l Recover ies Y-r Age at 1 Hatcheryflrapl C d .  R C d .  R

Brood CWTCodo Rdeased R&eased Numbaf % Recov. Recw. I SpawnGround  Spoct Gillnet

01 0 7 1 4 5 5 19951 9 2 7 2 0 1 0 . 0 0 5 94 3

01 0 7 1 4 5 6 2 0 0 2 2 e4220 0 moo0 9 4 3

01 0 7 5 7 3 9 2 1 4 9 9 5 0 3 1 0 0 o.wo 94 3

.01 0 7 5 7 4 0 20%0 50109 0 aooo 94 3

01 0 7 5 7 4 1 2 1 1 5 7 5 4 3 4 7 0 0 . 0 0 0 9 4 3

01 0 7 5 7 4 2 20307 5 4 0 1 6 0 0 . 0 0 0 94 3

01 6 3 5 9 5 0 3 1 4 2 1 e6ot36 0 o.ow 94 3

Ravisad: 4- 17-M

I1 C o l u m b i a  River.

I
File Name: C:\123RZ\FILf!S\CHSSURV2
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Appendix G .  Liberation Information for summer     steelhead coded-wire tagged and released  in the Umatilla River Basin.

Brood

Number Release
Released la Date No./l b.

Number CWT Release
tagged code location

87
87
87

87
87
87

88
88
88

88
88
88

89
89
89

89
89
89

90
90
90

90
90
90

91
91
91

10.187 April88 7.4 9.829 073859 Minthorn
10.075 April88 7.4 9,721 073860 Minthorn

1 0 . 2 8 7  April 68 7.4      9,925                     073661 Minthorn

30.549 29,475

10.423 April 88 6.5 9,669 073056 Nr. Minthorn
10,171 April 88 6.5 9,455 073857 Nr. Minthorn

1 0 , 1 8 3  April 86 6.5      9.448                   073858 Nr. Minthorn

30,757 28.592

9,949 May 69 6.6 a.704 074720 Minthorn
9.954 May 89 6.6 8.789 074723 Minthorn

9 . 9 4 9  May 69 6.6 6 . 7 6 4  074724 Minthorn

29,852 26,357

9,873 May 89 5.6 8.600 074715 Nr. Minthorn
9,864 May 69 5.6 8,791 074717 Nr. Minthorn
9,849 May 69 5.6 8,778 074710 Nr. Minthorn

29,568 26.369

10.239 May 90 5.9 9,331 075212 Bonifer
10.022 May 90 5.9 9.133 075213 Bonifer

9 . 9 6 4  May 90 5.9 9 . 0 8 0  075214 Bonifer

30.225 27.544

9.830 May 90 5.5 9.511 075215 Nr. Bonifer
9,645 May 90 5.5 9,525 075216 Nr. Bonifer

9 . 7 7 1  May 90 5.5 9 . 4 5 4  075217 Nr. Bonifer

29,446 20.490

10.086 May 91 6.2 9.635 075340 Bonifer
10.070 May 91 6.2 9.819 07534 1 Bonifer

1 0 , 0 6 5  May 91 6.2 9.614 075342 Bonifer

30.221 29.468

9.754 May 91 8.7 9.432 075343 Nr. Bonifer
9.790 May 91 8.7 9,467 075344 Nr. Bonifer

      9,781         May 91 6.7 9 , 4 5 0  075345 Nr. Bonifer

29,325 20,357

22.474 March 92 5.8 10.394 073759 Bonifer/Minthorn
22902 March 92 5.8 10.594 073662 Bonifer/Minthorn
22,059 March 92 5.8 1 0 . 2 0 3  074127 Bonifer/Minthorn

67.435 31.191

Revised 9-23-94

Gl

File Name- C:\123R3\DATA\94STSREL





















Appendix J. Libration information for coho  salmon  coded-wire tagged and released in the Umatilla River  Basin.

Number
Brood Released la__-- ~-

Release
Date No ./l b.

Number
tagged

Release
location

85 37,245 April 87 13.5 13,440 073617
85 53,754 April87 13.5 19,879 073624
85 70,890 April 87 13.5 26,740 073625

Minthorn
Minthom
Minthorn

161,889 60,059

86 334,038 March 88 16.8 20,592 074356 LUmaR
86 360,689 March 88 17.3 18.963 074357 LUmaR
86 301,706 March 88 15.7 18,513 074358 LUmaR

996.433

87 75,970 March 89 17.2 27,062 074609 Nr Minthom
87 72,627 Mach 89 17.3 26,416 074610 Minthorn
87 84,672 March 89 19.1 26,739 074611 Minthom

233,269 80,217

88 67.309 March 90 13.5 28.033 074814 Minthom
88 59,682 March 90 13.3 26.881 074813 Nr Minthom
88 65,095 April 90 11.2 27,226 074815 Minthom

192,086 82.140

89 152,974 March 91 15.4 24,584
89 449,678 March 91 16.5 25,338
89 352,977 March 91 16.8 25.407

Minthom
Uma RM 56-60
Uma RM 63- 70

955,629 75,329

90
90
90

91
91
91

92
92
92

472.22 1 March 92 15.5 27,908
244.615 March 92 15.7 27,705
244.550 March 92 15.7 27,456

Uma RM 56
Uma RM 60
Uma RM 60

961.336 83.071

454.794 April 93 17.6 28,273
218,618 April 93 17.5 27,821
219,266 April 93 17.5 27,984

Uma RM 60
Uma RM 42.5
Uma RM 42.5

892,678 84,078

418.222 April  94 18.1 27.166
233,105 April 94 17.0 27,452
232,778 April 94 17.l 27,010

075535
075534
075533

075620
07562 1
075622

071521
071522
071523

070337
070338
070339

Uma RM 42.5
Uma RM 60
Uma RM 60

884,105 81.628
-_-

Revised: 9- 17-94 File Name: C:\123R3\DATA\94COHREL

/a The fdlowing releases are not included in the table:
786.660 non -tagged fish  at 14 0/lb. were released at Umatilla RM 23 in April. 1987
753,637 non-tagged fish  at 17.6/lb. were released at Umatilla RM 56 and 70 in March, 1989
594.527 non-tagged fish  at 14.8/lb. were released at Umatilla RM 70 in March and April, 1990
202,315  non-tagged fish  at 14.5/lb. were released at Umatilla RM 23 in March, 1990
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Appnbx  L Libeelion  and runbsl  itfofmbx  for sunmer  steelhead  released  in llw Umatib  River.
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To&l
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0 7
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00
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7 4

7 4
7 4
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073860 Mwahom
073861 Mmthorn

0 57
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Q..zQ
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21.940
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May89 6 6 &LB4 074724 Minthorn Q.!a 6

52.126 a. 26.357 0.04 al
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2 0 2 4 0
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